Solutions to Math 20E Midterm 2, Spring 2000, Lindblad.

1. The unit normal to the surface z = g(z,y) = = + y? is given by
n=(—g,i—g,j+k)/\/1+92+9=(-1-2yj+k)/y/2+4y? and
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2. (a) Since G(z,y,2) = 22+ y? + 22 = 1 on the surface the unit normal is
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(b) The surface can be view as a graph y = g(z,2) = v/1 — 22 — 22 over the region D in
the zz-plane defined by y = /1 — 22 — 22 > V12 + 22, i.e. D = {(,2); 22 + 22 < 1/2}.
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If we introduce polar coordinates in the xzz-plane, x = r cosf, z = rsinf, this becomes
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3. The region R corresponds to the region D = {(u,v); 1/4 <u <1/2,1/4 <wv <1/2}.
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4. (a) The position vector is R(6, ¢) = cos0(4 + cos ¢)i + sin 0(4 + cos ¢)j + sin ¢pk. Then
Ry = —sinf(4+cos¢)i+cos (44 cosp)j and Ry = — cos 0 sin ¢i —sin § sin ¢j + cos ¢k so
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= (4 + cos ¢) { cos ¢(cos 0i + sin 6)) + sin pk
Hence |Rg x Ry|? = (4 + cos ¢)?( cos?¢ (cos?0 + sin®0) + sin’¢) = (47 cos ¢)?
dS = |Rg x Ry| dfd¢ = (4 + cos ¢) dfd¢$ and the area is
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(b) The unit normal is n = Rgx Ry/|Rg X Ry| = (cos ¢(cos 0 + sin 0j) + sin ¢k).




